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5.4.7 Severe Storms 

The following section provides the hazard profile and vulnerability assessment for the severe storm hazard in 

Tompkins County. 

The hazard profile is organized as follows: The vulnerability assessment is organized as follows: 

¶ Description 

¶ Extent 

¶ Previous Occurrences and Losses 

¶ Probability of Future Occurrences 

¶ Climate Change Impacts 

 

¶ Impact on Life and Safety 

¶ Impact on General Building Stock 

¶ Impact on Community Lifelines 

¶ Impact on Economy 

¶ Impact on Environment 

¶ Cascading Impacts on Other Hazards 

¶ Future Change that may Impact Vulnerability 

¶ Changes Since 2014 HMP 

¶ Identified Issues 

5.4.7.1 Hazard Profile 

This section presents information regarding the description, extent, location, previous occurrences and losses, 

climate change projections and probability  of future occurrences for the severe storm hazard. 

Description 

For this HMP the severe storm hazard includes thunderstorms, lightning, hail, tornadoes, high winds, and 

hurricanes/tropical storms, which are defined below.  

Thunderstorms 

A thunderstorm is a local storm produced by a 

cumulonimbus cloud and accompanied by lightning and 

thunder (NWS 2009). A thunderstorm forms from a 

combination of moisture, rapidly rising warm air, and a force 

capable of lifting air, such as a warm and cold front.. 

Thunderstorms form from the equator to as far north as 

Alaska. Although thunderstorms generally affect a small area 

when they occur, they have the potential to become 

dangerous due to their ability in generating tornadoes, hailstorms, strong winds, flash flooding, a nd lightning.  

 

Thunderstorms can lead to flooding, landslides, 

strong winds, and lightning. Roads could become 

impassable from flooding, dow ned trees or 

power lines, or a landslide. Downed utility poles 

can lead to utility losses, such as electricity, 

phone, and water (from loss of pumping and 

filtering capabilities). 
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Lightning 

Lighting is a bright flash of electrical energy produced by 

a thunderstorm. The resulting clap of thunder is the result 

of a shock wave created by the rapid heating and cooling 

of the air in the lightning channel. All thunderstor ms 

produce lightning and are very dangerous. Lightning 

ranks as one of the top weather killers in the United 

States, killing approximately 50 people and injuring 

hundreds each year. Lightning can occur anywhere there 

is a thunderstorm. Lightning can be cloud to air, cloud to 

cloud, and cloud to ground.  

Hailstorms 

Hail forms inside a thunderstorm where there are 

strong updrafts of warm air and downdrafts of 

cold water. If a water droplet is picked up by the 

updrafts, it can be carried well above the freezing 

level. Water droplets freeze when temperatures 

reach 32 °F or colder. As the frozen droplet begins 

to fall, it might thaw as it moves into warmer air 

toward the bottom of the thunderstorm, or the 

droplet might be picked up again by another updraft and carried back into the cold air to re-freeze. With each 

trip above and below the freezing level, the frozen droplet adds another layer of ice. The frozen droplet, with 

many layers of ice, falls to the ground as hail. Figure 5.4.7-3 indicates global recorded event record extremes 

for storm events. 

High Winds 

Wind begins with differences in air pressures. It is rough horizontal movement of air caused by uneven heating 

of the earthõs surface. Wind occurs at all scales, from local breezes lasting a few minutes to global winds 

resulting from solar heating of the earth (Rosenstiel School of Marine & Atmospheric Science 2005). High 

winds are often associated by other severe weather events such as thunderstorms, tornadoes, hurricanes, and 

tropical storms. 

Tornadoes 

A tornado appears as a rotating, funnel-shaped cloud that extends from a thunderstorm to the ground with 

whirling winds that can reach 250 miles per hour (mph). Damage paths can be greater than 1 mile wide and 

50 miles long. Tornadoes typically develop from either a severe thunderstorm or hurricane as cool air rapidly 

overrides a layer of warm air. Tornadoes typically move at speeds between 30 and 125 mph and can generate 

combined wind speeds (forward motion and speed of the whirling  winds) exceeding 300 mph. The lifespan of 

Lightning can damage homes and injure people. In the 

United States, an average of 300 people are injured, and 

80 people are killed by lightning each year. Typical 

thunderstorms are 15 miles in diameter and last an 

average of 30 minutes. An estimated 100,000 

thunderstorms occur each year in the United States, with 

approximately 10 percent of them classified as severe. 

During the warm season, thunderstorms are responsible 

for most of the rainfall.  

Figure 5.4.7-1. Recorded Event Records 
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a tornado rarely is longer than 30 minutes (FEMA 1997). Tornadoes can occur at any time of the year, with 

peak seasons at different times for different states (NSSL 2013).  

Hurricanes/Tropical Storms 

A tropical storm system is characterized by a low-pressure center and numerous thunderstorms that produce 

strong winds of 39 to 73 mph and heavy rain. A hurricane is a tropical storm that attains hurricane status when 

its wind speed reaches 74 mph or higher. Tropical systems can develop in the Atlantic between the Lesser 

Antilles and the African coast or in the warm tropical waters of the Caribbean Sea and Gulf of Mexico. These 

storms can move up the Atlantic coast of the United States, impacting the eastern seaboard, or move into the 

United States through the states along the Gulf Coast, bringing wind and rain as far north as New England 

before moving eastward offshore. 

Tompkins County is located far inland from coastlines but can still experience impacts from hurricanes. (NYS 

DHSES 2019). Hurricanes and tropical storms can impact Tompkins County from June to November, the official 

eastern U.S. hurricane season; however, late July to early October is the most likely period for hurricanes and 

tropical storms to impact the  County, due to the cooling of the North Atlantic Ocean waters (NYS DHSES 2014).  

Location 

Tompkins County is also exposed and vulnerable to thunderstorms, lightning, hail, high winds, tornadoes, and 

hurricanes/tropical storms.  According to the FEMA 

Winds Zones of the United States map, Tompkins 

County is located in Wind Zone III, where wind speeds 

can reach up to 200 mph.  

Extent 

The extent (severity or magnitude) of a severe storm is 

largely dependent upon the most damaging aspects 

of each type of severe weather. This section describes 

the extent of thunderstorms, lighting, hail, windstorms, 

tornadoes, hurricanes, and tropical storms in Tompkins 

County.  

Thunderstorms 

Severe thunderstorm watches and warnings are issued 

by the local NWS office and the Storm Prediction Center (SPC). The NWS and SPC will update the watches and 

warnings and notify the public when they are no longer in effect. Figure 5.4.7-3 presents the severe 

thunderstorm risk categories, as provided by the SPC. 

Figure 5.4.7-2. Storm Weather Category Thresholds 
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Figure 5.4.7-3.  Severe Thunderstorm Risk Categories 

 

Source: NOAA SPC 2017 

Lightning 

Lightning is most often associated with moderate to severe 

thunderstorms. The severity of lightning refers to the frequency 

of lightning strikes during a storm. The New York City Office of 

Emergency Management notes that lightning strikes occur with 

moderate frequency in the State of New York, with 3.8 strikes 

occurring per square mile each year. Multiple devices are 

available to track and monitor the frequency of lightning (NYC 

Emergency Management, 2020).  

Hailstorms 

The severity of hail is measured by duration, hail size, and 

geographic extent. Most hail stones from hailstorms are made up 

of variety of sizes. Only the very largest hail stones pose serious 

risk to people, if exposed (NYS DHSES 2019). The size of hail is 

estimated by comparing it to a known  object.  The Tornado and 

Storm Research Organization (TORRO) Hailstorm Intensity Scale 

(H0 to H10) relates typical damage and hail sizes.  Refer to 

Appendix E (Supplementary Data) for a table that outlines the 

TORRO scale.    

Figure 5.4.7-4. Hail Size Chart 
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High Winds 

The following table provides the descriptions of winds and their associated sustained wind speed used by the 

NWS during wind-producing events.  The Beaufort wind scale, developed in 1805, is also used today to classify 

wind conditions, and is provided in Appen dix E (Supplementary Data). 

Table 5.4.7-1. NWS Wind Descriptions 

Descriptive Term  

Sustained W ind Speed  

(mph)  

Strong, dangerous, or damaging Ô40 

Very Windy 30-40 

Windy 20-30 

Breezy, brisk, or blustery 15-25 

None 5-15 or 10-20 

Light or light and variable wind  0-5 

Source: NWS 2010  

mph miles per hour 

The NWS issues advisories and warnings for winds. Issuance is normally site-specific. High wind advisories, 

watches, and warnings are products issued by the NWS when wind speeds can pose a hazard or are life 

threatening. The criterion for each of these varies from state to state. According to the N WS (2018), wind 

warnings and advisories for New York State are as follows:  

¶ High Wind Warnings are issued when sustained wind speeds of 40 mph or greater lasting for one hour 

or longer or for winds of 58 mph or gr eater for any duration or widespread damage are possible. 

¶ Wind Advisories are issues when sustained winds of 30 to 39 mph are forecast for one hour or longer, or 

wind gusts of 46 to 57 mph for any duration.  

Tornadoes 

The magnitude or severity of a tornado is categorized using the Enhanced Fujita Tornado Intensity Scale (EF 

Scale). This is the scale now used exclusively for determining tornado ratings by comparing wind speed and 

actual damage. Figure 5.4.7-5 illustrates the relationship between EF ratings, wind speed, and expected 

tornado damage. 
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Figure 5.4.7-5.  Explanation of EF-Scale Ratings 

 

Source: Cornell University 2018 

Tornado watches and warning are issued by the local NWS office. A tornado watch is released when tornadoes 

are possible in an area. A tornado warning means a tornado has been sighted or indicated by weather radar. 

The current average lead time for tornado warnings is 13 minutes. Occasionally, tornadoes develop so rapidly, 

that little, if any, advance warning is possible (FEMA 1997).  

Hurricanes/Tropical Storms 

The extent of a hurricane or tropical storm is commonly categorized in accordance with the Saffir-Simpson 

Hurricane Wind Scale, which assigns a designation of tropical storm for storms with sustained wind speeds 

below 74 mph and a hurricane category rating of 1ð5 based on a hurricaneõs increasing sustained wind speed. 

This scale estimates potential property damage. Hurricanes reaching Category 3 and higher are considered 

major hurricanes because of their potential for significant loss of life and damage. Tropical Storms and 

Category 1 and 2 storms are still dangerous and require preventative measures (NOAA 2013). Figure 5.4.7-6 
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presents this scale, which is used to estimate the potential property damage and flooding expected when a 

hurricane makes landfall.  

Figure 5.4.7-6. The Saffir-Simpson Scale 

 

Source: Disaster Readiness Portal 2017 

Peak wind speed projections were generated using Hazus-MH v4.2, which estimated the maximum 3-second 

gust wind speeds for Tompkins County to be below 39 mph for the 100 -year MRP event and not strong enough 

to be considered a tropical storm. The maximum 3-second gust wind speeds for Tompkins County range from 

51 to 55 mph for the 500 -year MRP event (tropical storm).  Figure 5.4.7-7 shows the estimated maximum 3-

second gust wind speeds that can be anticipated in the study area associated with the 500-year MRP events.  

Hazus-MH v4.2 did not generate the hurricane track for the 100- and 500-year probabilistic events.  The 

associated impacts and losses from these 100-year and 500-year MRP hurricane event model runs are reported 

in the Vulnerability Assessment. 
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Figure 5.4.7-7. Wind Speeds for the 500-Year MRP Hurricane Wind Event in Tompkins County 


